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1 



SPECIFICATIONS 




Title of the Invention 



Solid Coloring Material 



Claim 



Solid coloring material comprised of emulsifying type polyethylene, 
ester of rosin and polyvalent alcohol, alkyd resin compatible with the 
above-mentioned ester, one or more types of solvent selected from among 
hydrocarbon solvents that have a boiling point of 110 to 200 °C and lower 
aliphatic esters of glycol ethers, and pigment. 
3. Detailed Specifications 
[Field of Industrial Use] 

This invention pertains to a solid coloring material for crayon or 
lipstick. More particularly, this invention pertains to a solid coloring 
material that, because it dries quickly when written or painted, can be 
used conveniently as a marker or in applications such as touching up 
painted surfaces or painting small surfaces. 

Previous paints such as paint or lacquer have used liquids or 
pastes blended primarily of pigment and resin solution. When these are 
applied, dilution by solvent or use of an application tool such as a 
writing brush or paint brush is required, and after use, effort must be 
expended such as washing the writing brush or paint brush clean with 
solvent. To simplify use, spray type paints are marketed, but these are 
complicated in structure and expensive. Also, products such as felt pens 
that do not require a writing brush or paint brush are used widely and 
are convenient for easy marking or painting small surfaces, but because 
these primarily use organic dyes with inferior light resistance as 
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coloring agents, these have the drawback that colors fade when left 
outdoors for a long time and they also have poor heat resistance. 
Furthermore, when dyes are used, these have the drawback that when paint 
or other coating is applied over these, the dye underneath bleeds. 
Moreover, white paint cannot be created using dyes, and white color can 
be obtained only by pigments. In the case of felt pens, it is extremely 
difficult to apply pigment ink in a standard structure, and white 
markers that are marketed use ink in which pigment is dispersed. In some 
designs, an aluminum tube or the like is filled with ink and ink is 
conducted to a pen tip such as a fiber bundle by opening and closing a 
valve by a spring mechanism. However, because the pigment in the pigment 
ink used in these settles over time and causes the resin solution to 
separate, steel balls or the like must be placed in the aluminum tube 
and agitated, and the pen tip also must be pressed several times before 
using. In addition, ink does not issue steadily, it is difficult to 
maintain a constant concentration, and pens are inconvenient to use. 
Recently, solid type markers have been developed in which paint is 
solidified by using organic solvent and a gelling agent such as 
benzylidene sorbitol in resin that is compatible with the organic 
solvent and coloring material. However, if gel breakdown hardness in 
this composition exceeds 50 kg/cm^, resistance during writing increases 
and writing becomes difficult. That is, this composition has the 
drawback that materials that are soft enough that writing can proceed 
smoothly break too easily, and materials that are hard enough not to 
break are difficult to use .in writing. However, this invention has the 
special characteristic that smooth writing can be obtained even when 
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breakdown strength is 200 kg/cm^ or greater. 

When solid coloring material in accordance with this invention is 
used in markers or paint, it has the great advantages that when housed 
in a container such as a lipstick dispenser, paint can be used 
immediately upon removing the cap without requiring a writing brush or 
paint brush, there is no need to dilute, agitate, or press the pen tip, 
and writing can be produced at a concentration that is always constant. 
Therefore, writing can be achieved easily on surfaces such as plastics, 
metals, glass, wood, or paper, on rough or smooth surfaces, and even on 
surfaces that have been moistened by a small amount of oil or water. In 
addition, after solvent vaporizes, paint adheres tightly to surfaces 
such as these and, moreover, has appropriate softness, and paint film 
can be obtained that has superior weather resistance and abrasion 
resistance . 

The first essential component of this invention is emulsifying type 
polyethylene. Recently, polyethylene plastics have become widely used 
for their low cost and characteristics such as superior chemical 
resistance and good moldability, but because emulsifying type 
polyethylene is made by performing oxidation treatment on relatively low 
molecular weight polyethylene and partially introducing carboxylic acid 
groups or carbonyl groups, it becomes alkaline and can be emulsified and 
dispersed in water. As a result, compared to standard polyethylene, it 
is compatible and miscible with organic solvent resins, and in 
particular, has the characteristic that it becomes a hard gel when 
evenly blended with hydrocarbon solvents and glycol ether aliphatic acid 
esters at or above the softening temperature, then cooled. When this gel 

4 



is applied using a crayon or the like on a surface such as paper or 
metal, then dried, only the solvent vaporizes and a film of emulsifying 
type polyethylene remains afterward. However, if only emulsifying type 
polyethylene is used, this film has poor adhesion and easily peels off 
even when lightly wiped by a finger or scratched. Therefore, when, to 
impart adhesion to paint film after solvent vaporizes, an ester resin of 
alkyd rosin and polyvalent alcohol (hereafter abbreviated as "ester 
resin") that has compatibility with this polyethylene and increases 
adhesion even while it imparts softness and alkyd resins that increase 
adhesion even while they impart softness are added to emulsifying type 
polyethylene, paint film can be obtained that has extremely superior 
adhesion and abrasion resistance. 

To impart softness to paint film, compounds such as plasticizers 
are effective, but the main general plasticizers such as dibasic acid 
esters have poor compatibility with emulsifying type polyethylene. 
Although compounds such as low molecular weight polyolefins have good 
compatibility, they become soft in gels, often cause so-called tacking 
in paint film, and are not appropriate. That is, in this invention, to 
increase adhesion, it was judged that it is ideal to add ester resin 
that has good compatibility with emulsifying type polyethylene, imparts 
a hard paint film, is easy to apply, has good dispersibility with 
pigment; has low viscosity when melted, and has satisfactory agitation 
and molding properties. Furthermore, it was discovered that it is ideal 
to add alkyd resins that have satisfactory adhesion while imparting a 
certain degree of softness to paint film, have compatibility with ester 
resin for imparting still further hardness to paint film by oxidizing in 
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air or polymerizing, and have affinity with emulsifying type 
polyethylene. To impart appropriate hardness and extension to the three 
components described above, additives are added. When pigment is added 
as coloring material to the gel obtained in this way and this is molded 
to the desired shape by a molding method such as casting or extruding, 
the solid coloring material of this invention is obtained, and when 
housed in a lipstick type or tic type container or the like, this can be 
used as a satisfactory marker or paint as described above. 

The emulsifying type polyethylene wax used in this invention is a 
low molecular weight polyethylene that has carboxyl groups in its 
molecular structure. Among these, polyethylene waxes can be used by 
preference that have penetration in the range of 3 or less, acid value 
of 10 or more, and softening point in the range of 100 °C or higher 
according to the measurement methods stipulated in JIS K 2530. When 
penetration falls outside of the range given above, writing properties 
are impaired, and when the acid value falls outside of the range given 
above, blending with other components becomes difficult. Emulsifying 
type polyethylene waxes that can be used by preference include, for 
example, polyethylenes marketed under the . trade names of "AC 
polyethylene #392," "AC polyethylene #680," and "AC polyethylene #690" 
(the above are manufactured by Allied Chemical Co.), "Mitsui High Wax 
2102E" and "Mitsui High Wax 4053E" (the above are manufactured by Mitsui 
Petrochemical Industries Co.), and "Paliko E2020" (manufactured by U.S. 
Petrolite Co.). Emulsifying type polyethylene waxes are used at 
approximately 20 to 60 wt%, and preferably 30 to 50 wt% of the total 
amount of crayon. When the amount used exceeds approximately 60 wt%, the 
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crayon becomes too hard and writing properties tend to be reduced. Also, 
at less than approximately 20 wt%, the crayon becomes soft and presents 
great resistance during writing. Generally, when solid coloring material 
is finely molded and used for fine writing, a component may be used that 
has a high softening point to create a hard gel, and when thick coloring 
material is created, a component may be used that has a low softening 
point to make the crayon softer. However, it is preferred that the 
intended hardness by obtained by selecting the appropriate amount for 
blending . 

Ester resins generally are used to impart tackiness to products 
such as paints, printing inks, or adhesives, and ester resins of rosin 
or hardened rosin and polyvalent alcohols — that is, alcohols such as 
ethylene glycol, diethylene glycol, glycerin, or pentaerythritol — can be 
used in the solid coloring material of this invention. Because use of 
ester resin that has a low enough softening point produces tackiness in 
paint film, ester resins with a softening point of 80°C or higher are 
preferred. In terms of molecular weight ratio, this may be used at a 
content of 10 to 30%, and preferably 15 to 25% of the total amount of 
solid coloring material and 30 to 80%, and ideally 40 to 60% of 
emulsifying type polyethylene. Also, when pigment is added to 
emulsifying type polyethylene and ester resin alone, paint film becomes 
too hard and becomes brittle, and produces fissures when impacted or 
bent and peels off when scratched or otherwise abraded. Also, because 
both emulsifying type polyethylene and ester resin also are slightly 
inferior in heat resistance, it was discovered that satisfactory results 
are obtained by blending in alkyd resins that impart a certain degree of 
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softness to paint film and create a harder paint film over time through 
a process such as oxidation in air or cross - linking after solvent 
vaporizes. Moreover, alkyd resins generally have good compatibility with 
ester resins, and even should they have poor compatibility with 
emulsifying type polyethylene, when blended within a range that is not 
excessive relative to the rosin ester resin, they show satisfactory 
compatibility and a stabilized gel can be obtained. As alkyd resins, 
resins such as drying oil modified alkyd resins, styrenated alkyd 
resins, acrylic modified alkyd resins, or oil modified urethane resins 
can be used so long as the amount used is not excessive. Generally, 
alkyd resins are marketed dissolved in petroleum solvents, but so long 
as the type and content of these solvents is checked before use, there 
is no objection to using these to obtain the solid coloring material of 
this invention. The amount used depends on the type and degree of 
compatibility, but alkyd resins can be used at 3 to 15%, and preferably 
5 to 10% solid parts per total amount of solid coloring material, and at 
about 10 to 50%, and preferably 15 to 30% solid parts per total amount 
of ester resin. When less is used, the effect is less, while when more 
is used, the balance of compatibility is broken. Moreover, the length of 
time until dry to the touch is increased. 

As the pigments used as coloring material in this invention, 
generally all pigments used in artist paints or the like can be used. 
However, because dissolving base ingredients fully sometimes requires 
heating to 140°C or higher, heat-resistant pigments are preferred. 
Inorganic pigments such as titanium oxide, rouge, or carbon black of 
course are ideal, but organic pigments such as phthalocyanine blue, 
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phthalocyanine green, quinacridone [as transliterated] yellow, or 
indanthrene orange or red also are useful. Needless to say, pigments 
that have good compatibility are preferred. The amount of pigment used 
differs greatly by color, and the line of common sense for paints, 
artist paints, or the like can be applied. On average, however, a 
pigment content of about 15 to 40% of the total is appropriate. 

As the organic solvent, in addition to hydrocarbon solvents 
including aliphatic and alicyclic solvents, nearly all organic solvents 
such as esters, ketones, ethers, or glycol ethers can be used so long as 
the boiling point is in a range of 110 to 200''C. However, in results of 
tests in which these were dissolved at the temperature of the softening 
point of emulsifying type polyethylene, other component resins were 
added and well dissolved, and a stable gel was obtained when cooled, it 
was discovered that one or more types of hydrocarbon solvents that have 
a boiling point of 110 to 200°C or lower aliphatic acid esters of glycol 
ethers are most appropriate. Specifically, xylene, ethyl benzene, 
isopropyl benzene, methyl cyclohexane, methyl ethyl cyclohexane, 
isopropyl cyclohexane, tetralin, decalin, mineral turpentine, and also 
petroleum solvents known by trade names such as Sorvesin by Toei 
Industries or Solvesso by Nippon Oil Co.; and among the various organic 
solvents, glycol ether lower aliphatic acid esters such as ethyl 
cellosolve acetate, isopropyl cellosolve acetate, methoxybutanol 
acetate, butyl cellosolve acetate, methyl cellosolve propionate, or 
ethyl cellosolve propionate are ideal. These are used at a content of 10 
to 40%, and preferably 15 to 25% of the total. When there is too much 
solvent, gel becomes too soft, while when there is too little solvent, 
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gel becomes too hard and appearance suffers. Starting with the type and 
amount of emulsifying type polyethylene, this differs depending on the 
type and amount of this and other ingredients, but solvent content of 10 
to 20% is preferred. 

Next, this invention is clarified by citing embodiments of 
manufacture of the" solid coloring material of this invention. In the 



following, numbers marked by indicate wt%. 

Embodiment 1 

AC polyethylene #392 8% 

AC polyethylene #680 24% 

ester gum EG-H 18% ' 
(Tokushima Oil Refining, hydrogenated rosin 
glycerin ester resin) 

Bekko Sol J544 10% 

(Dainippon Ink and Chemicals, drying oil alkyd 
resin, xylene: 50%) 

xylene 15% 

rutile titanium oxide 25% 



The ingredients listed above (total weight: 10 kg) were placed in 
a 15 ^ heat agitating kiln, a reversible cooling tube was attached, and 
the kiln was heated to 140°C. At the point when all ingredients were 
well dissolved, agitation was started and high-speed agitation at 1000 
rpm was continued for 30 minutes. After resins had dissolved and pigment 
was dispersed,- this was cast in a lipstick type container at 130^C, then 
cooled to obtain bar- shaped solid coloring material. This material had 
adequate hardness and coloration as a solid white marker, and moreover, 
had good writing properties. By writing on a glass surface, after 2 
minutes at 20''C and 60% humidity, it was confirmed that material was 
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adequately dry to the touch. 
Embodiments 2 to 5 

Solid coloring materials were obtained following Embodiment 1. 
Because blending temperature, molding temperature, time until dry to the 
touch, and gel breakdown hardness in these cases showed slight 



differences, these properties are displayed in the following table: 



Embodiment 


Blending 


Molding 


Time Until 


Gel 


Color 




Temperature 


Temperature 


Dry to the 


Breakdown 






°C 


°C 


Touch 


Hardness 










min 


kg/cm^ 




1 


140 


130 


2 


98 


white 


2 


120 


120 


2 


82 


blue 


3 


140 


130 


3 


130 


black 


4 


120 


120 


3 


110 


red 


5 


140 


130 


2 


160 


white 


6 


130 


120 


4 


114 


purple 



Embodiment 2 

AC polyethylene #680 16% 

Mitsui High Wax 4053E 22% 

ester gum PE-H 20% 
(Tokushima Oil Refining, hydrogenated rosin 
pentaerythritol ester resin) 

Tokushinol S102-5 8% 
(Tokushima Oil Refining, styrenated alkyd resin, 
contains 50% Solvesso) 

ethyl cellosolve acetate 6% 

xylol 8% 

rutile titanium 15% 

cyanine blue 4920 5% 
(Dainippon Ink and Chemicals) 

Embodiment 3 

AC polyethylene #392 10% 

Mitsui High Wax 2102E 32% 
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Harimac 135G 12% 

(Harima Chemical Industries, rosin glycerin ester, 
softening point: 135°C) 

Bekko Sol 1303 6% 

(Nippon Raka Hold Co., rosin-modified alkyd, xylol: 
50%) 

methoxybutanol acetate 15% 

talc 20% 

Mitsubishi carbon MA 100 5% 
(Mitsubishi Chemical Industries Co.) 



Embodiment 4 



Valco E2020 44% 
(USA Petrolite Co., emulsifying type polyethylene) 

ester gum PE-H 14% 

Styresol 4250 6% 

(Dainippon Ink and Chemicals, styrenated alkyd, 
xylol: 50%) 

isopropyl cellosolve acetate 14% 

rutile titanium 6% 

talc 8% 

Seika Facetread 1975 8% 
(Dainichi Seika Co., red pigment) 



Embodiment 5 



AC polyethylene #392 

#680 

ester gum PE 

(Tokushima Oil Refining, 
ester, softening point: 95 

Tokushinol AA2 
(Tokushima Oil Refining, 
xylol: 50%) 

isopropyl cyclohexane 

rutile titanium oxide 



8% 
30% 
16% 

rosin pentaerythritol 
to 105^0, Av: 10 to 20) 

7% 

ac ry 1 i c - modi f led alkyd , 

15% 
24% 
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Embodiment 6 

Mitsui High Wax 4053E 40% 

ester gum PE 18% 

Olester F77-60MS 7% 

(oil -modified polyurethane resin, Mitsui Toatsu 
Chemicals Co , ) 

butyl cellosolve acetate 8% 

decalin (decahydronaphthalene) 8% 

rutile titanium oxide 12% 

Irgazin violet red 6RLT 7% 
(Chiba-Geigy Co, ) 
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